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(54) ALTERNATING CURRENT GENERATOR FOR VEHICLES 

(57) An alternating current generator for vehicles, 
which is directed to decreasing sound pressure of cool- 
ing air and enhancing a cooling effect, comprising a 
casing composed of a pair of fadng brackets each hav- 
ing a bracket body provided with an exhaust port rib 
forming a plurality of exhaust ports, and a plurality of 
suction port ribs disposed inside the exhaust ports and 
forming a plurality of suction ports, wherein at least one 
of the brackets has its exhaust port rib inclined 20° to 
50° in the direction of rotating of a rotor with respect to 
a radial line from a rotating shaft, and has a rib thick- 
ness of at most 50 % of the width of the exhaust ports 
on the normal surface In the direction of inclination of 
the exhaust port rib. 
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Description 
TECHNICAL FIELD 

[0001] This irrvention relates to a vehicular ac gen- s 
erator having a bracket having formed in a bracket main 
body an air intake port rib and an air exhaust port rtb for 
defining a cooling air intake port and exhaust port. 

PACKGRQUNP ART 

[0002] Fig. 9 is a side sectional view of a conven- 
tional vehicular ac generator, Fig. 10 is a front view of 
the front bracket shown in Fig. 9, Fig. 11 is a front view 
of the rear bracket shown in Fig. 9 and Fig. 12 is a per- 
spective view of a rotor. 

[0003] This ac generator comprises a case 3 com- 
posed of a front bracket 1 and a rear bracket 2 made of 
aluminum, a shaft 6 disposed within the case 3 and hav- 
ing secured to its one end portion a pulley 4, a rotor 7 of 
the Bundle type fixed to the shaft 6, a fan 5 secured to 
the opposite side of the rotor 7, a stator 8 secured to the 
inner wall surface of the case 3, a slip ring 9 secured to 
the other end portion of the shaft 6 for supplying an 
electric current to the rotor 7. a pair of brushes 10 in a 
sliding-contact relationship with the slip ring 9, a brush 
holder 11 housing the brushes 10, a commutator 12 
electrically connected to the stator 8, a heat sink 16 
mounted to the brush holder 11 and a regulator 17 
bonded to the heat sink 16 and regulating the magni- 
tude of the ac voltage generated at the stator 8. 
[0004] The rotor 7 comprises a rotor coll 1 3 through 
which an electric current is supplied to generate a mag- 
netic flux and a pole core 14 positioned over the rotor 
coil 13, where an magnetic poles are formed by the 
magnetic flux. The pole core 1 4 is composed of a pair of 
a first pole core member 18 and a second pole core 
member 19 meshing with each other. The first pole core 
member 18 and the second pole core member 19 com- 
prises pawl-shaped magnetic poles made of iron and in 
the shape of a pawl. The neighboring pawl-shaped 
magnetic poles 20 and 21 are arranged with a predeter- 
mined gap is defined between the magnetic poles so 
that no flux leakage occurs between the pawl-shaped 
magnetic poles 20 and 21 and that a cooling air pas- 
sage for cooling the rotor coil 13 is defined. 
[0005] The stator 8 comprises a stator core 1 5 and 
a stator coil 81 which is an electrical conductor wound 
on the stator core 15 and In which an ac power is gen- 
erated due to the change in the magnetic flux in the 
rotor coil 13 as the rotor 7 rotates. 
[0006] The rectifier 1 2 comprises a diode 26 for rec- 
tifying the ac current generated In the stator 8 into a dc 
cun^ent and a heat sink 27 for dissipating the heat gen- 
erated at the diode 26. 

[0007] As shown in Fig. 10, the front bracket 1 has 
disposed at an outer circumferential portion of the 
bracket main body 80 a plurality of exhaust ports 29 



formed by a plurality of exhaust port ribs 28. Inside of 
the exhaust port 29, intake ports 34 are defined by a 
plurality of Intake ribs 35. Also, at the outer circumferen- 
tial portion of the bracket main body 80. through holes 
30 are formed at lour positions spaced by 90"*. Bolts 31 
are inserted into these through holes 30 and thread- 
engaged into the rear bracket 2, v.tiereby the rear 
bracket 2 together with the front bracket 1 holds tiie sta- 
tor core 15 therebetween. Also, mounting holes 33 are 
provided at a pair of mounting leg portions 32 arranged 
in the V-shape. Bolts (not shown) are passed through 
the mounting holes 33 and thread-engaged with tiie 
engine main body (not shown), whereby the vehicular 
ac generator is secured to the engine main body 
[0008] Also as for the rear bracket 2, as il lustrated in 
Fig. 1 1 , similarly to the front bracket 1 , the exhaust ports 
29 are defined in the outer circumferential portion of tiie 
bracket main body 80 by the plurality of exhaust port 
ribs 28 and the intake ports 34 are defined in side of tiie 
exhaust ports 29 by the intake port ribs 35. Also, mount- 
ing leg portions 32 having the mounting holes 33 corre- 
sponding to the front bracket 1 are provided. 
[0009] According to the vehicular ac generator hav- 
ing the above structure, an electric current is supplied 
form a battery (not shown) to the rotor coil 13 through 
the brush 10 and the slip ring 9 to generate a magnetic 
flux, thereby magnetizing the pawl-shaped magnetic 
pole 20 of the first pawl core member 18 in the N-pole 
and the pawl-shaped magnetic pole 21 of the second 
pawl core member 19 into the S-pole. On tiie other 
hand, the pulley 4 is driven by the engine and the shaft 
6 causes the rotation of the rotator 7 to rotate, so that a 
rotating field is applied to tiie stator coil 81 to generate 
an electro-motive force in the stator coil 81. This ac 
electro-motive farce is rectified into a dc current tiirough 
the rectifier 12 and regulated in its magnitude by the 
regulator 1 7 to thereby charged in the battery 
[0010] The rotor coil 13 and tiie stator coil 81 
always generate heat during the power generation. On 
the other hand, the fan 5 is rotating for dissipating tiie 
heat generated by the power generation. 
[0011] That Is, as shown in Fig. 9, the cooling air 
sucked in the axial direction through the intake ports 34 
on tiie side of the front bracket 1 flows between tiie 
intake port ribs 35 deflected into the centrifugal direction 
by the fan 5. cools tiie front side end positron of the sta- 
tor coil 81 and is exhausted to the outside through the 
exhaust ports 29 between tiie exhaust port ribs 28. 
Also, the cooling air sucked through the intake ports 29 
defined between the exhaust port ribs 28 flows between 
tiie intake port rib 35, flows tiirough the heat sink 27 of 
the rectifier 12 and the heat sink 16 of the regulator 17, 
deflected by the fan 5 in the cenf ifugal direction, cools 
the rear side of the stator coil 81 and is exhausted to the 
outskje through the exhaust ports 29 of tiie rear bracket 
2. 

[0012] As for the fan 5. the centrifugal fan 5 having 
a plurality of fan blades 55 is used as illusbrated in Fig. 
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1 2, SO that the air flow is deflected by the fan blades 55 
at right angles and exhausted in the axial direction, gen- 
erating pressure oscillation due to the conflicts between 
the fan blades 55 and the air at the flow incoming por- 
tion, giving an adverse effect in the wind noise. Also, an 5 
annular plate 56 fastened to connect the tips of the fan 
blades together is provided for the purpose of noise 
reduction. 

[001 3] It is to be noted that the intake ports nbs 29. 
the exhaust port ribs 35 and the front and rear brackets 
1 and 2 not only prevent the ingress of any foreign mat- 
ter from outside, but also serves and cooling fins for dis- 
sipating the heat transmitted from the stator 8 to the 
front and the rear brackets 1 and 2. 
[001 4] The exhaust port ribs 28 of the front and rear 
brackets 1 and 2 of this conventional design have not 
been tilted or inclined in the direction rotation of the rotor 
by an angle equal to or within 0** to 15"* with respect to 
the radial line from the rotational axis. Also, the intake 
port ribs 35 of the front bracket 1 have not had any incli- 
nation with respect to the radiation line from the rota- 
tional axis. With such the structure, a air flow resistance 
relative to the direction of the absolute velocity of the 
cooling air discharged from the fan 5 of the rotor 7 is 
large and the flow rate has been limited, so that tiie 
cooling efficiency has been poor. Therefore, the temper- 
ature rise is increased and. as a result, the power output 
had to be limited. Also, as for the intake ports 34, 
although the air flows with an inclination due to the 
whirling component of the incoming air generated by the 
rotation of tiie fan 5. tiie intake port ribs 35 cause tiie air 
flow resistance to be large, resulting in the decrease in 
air flow amount 

[0015] Also, since the exhaust port ribs 28 and the 
intake port ribs 35 have not been in line with the direc- 
tion of the absolute velocity of the cooling air discharged 
from the fan 5, the interfering noise was increased. 
[0016] This invention has been made in order to 
resolve tiie above-discussed problems and has as its 
object the provision of a vehicular ac generator of a low 
noise and high cooling efficiency and capable of being 
increased in output power by selecting optimum values 
of the angles, thickness and the like of the exhaust part 
ribs and tiie Intake port ribs of the bracket. 

DISCLOSURE QF INVENTIQN 

[0017] In order to achieve tiie above object, the 
present invention resides in a vehicular ac generator 
comprising a case composed of a pair of opposing 
brackets having exhaust port ribs defining a plurality of 
exhaust ports and intake port ribs disposed inner side of 
the exhaust ports and defining a plurality of intake ports; 
a rotor rotatably disposed within the case; a stator 
secured witiiin the case and having a stator coll in which 
an ac current Is generated by a rotating magnetic field 
generated by tiie rotor; and a pair of fan secured at the 
axially opposite sides of the rotor for generating a flow of 



cooling air sucked through the intake ports of the 
bracket to cool the stator coil and exhausted to outside 
from the exhaust ports; characterized in that the 
exhaust port ribs of at least one of tiie brackets are tilted 
from 20'' to 50"* in the direction of rotation of tiie rotor 
with respect to tiie radial direction of the generator. 
[0018] The rib thickness of the exhaust port ribs in 
the normal plane of the tilt direction of the exhaust port 
ribs may be equal to or less than 50 % of the exhaust 
poftwidtii. 

[0019] When the rotor rotates the fan rotates to 
suck air from the intake ports of the bracket which cools 
the rear side end portions and the front side end por- 
tions of the stator coil and which exhausts from the 
exhaust ports. The air exhausted from the exhaust ports 
is exhausted at a predetermined angle with respect to 
the radial line from the rotary axis due to the whirling 
component due to the rotation of the fcin. 
[0020] According to experiments, as the tilt angle of 
the exhaust port ribs is increased, the power output 
increases up to about 50'' which is believed to be the 
most preferable angle and. the further increase of tiie tilt 
angle causes tiie output to sharply decrease. On the 
otiier hand, the wind noise sound pressure sharply is 
decreased up until about 20"". kept about constant from 
20" to BO"* and has a ti-ansition point at about eO"* from 
where it is decreased again. 

[0021 ] Therefore, when the tilt angle of the exhaust 
port ribs is set at from 20"" to 50'' in the direction of rota- 
tion of the rotor, both the power output and the wind 
noise can be made satisfactory. 
[0022] Also, the rib thickness of the exhaust port 
ribs in tiie normal plane of the tilt direction of the 
exhaust port ribs may preferably be equal to or less than 
50 % of the exhaust port width. 
[0023] According to the experiments, as the rib 
tiiickness relative to tiie exhaust port width is increased, 
the power output is gradually increased and. witii a tran- 
sition point at about 0.5. it is sharply decrease. Contrary 
to this, the Wind noise does not change much because 
tiie angle is set at from 20'* to 50** which Is close to tiie 
velocity vector of the exhausted cooling air. 
[0024] The intake port ribs of at least one of the 
brackets may be tilted from 25^* to 35'' in the direction 
opposite to the direction of rotation of tiie rotor with 
respect to the radial line from a rotational axis. 
[0025] As for the intake ports, the air flow is also 
sucked at a predetermined tilt angle with respect to the 
radial line from the rotary axis due to the whiriing com- 
ponent due to the rotation of the fan, so that there is an 
optimum angle as in the exhaust port ribs. According to 
the experiments, when the tilt angle of the intake port 
ribs is set at from 20^* to 50"" both the power output and 
the wind noise can be made satisfactory 
[0026] Also, the side surfaces of the intake port ribs 
on side of the rotational direction of the fan may prefer- 
ably be tilted from 10** to 20" with respect to the axis in 
a plane perpendicular to the intake port ribs. 
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[0027] With such arrangement, the incoming air 
flow is smoothly introduced. 

[0028] The ratio of the width in the circumferential 
direction of the intake port may be made equal to the 
ratio between the diameter of the innermost edge of the s 
ports and the diameter of the outermost edge of the 
ports. 

[0029] Also, a taper of from 40** to 50° may be pro- 
vided in the inner circumferential surface on the outer- 
most diameter side of the Intake port so that the io 
diameter gradually decreases from the outer air side 
toward the case inner portion. 

[0030] Further, the fan may be provided with an 
annular plate connecting the tip of each fan blade and 
wherein the taper in the inner circumferential surface on 75 
the outermost diameter side of the intake port is formed 
with the inner diameter of said annular plate used as the 
base point. 

BRIEF DESCRIPTION OF THE DRAWINGS 20 

[0031] The present invention will become more 
readily apparent from the following detailed description 
of the preferred embodiments of the present invention 
taken in conjunction with the accompanying drawings. 2S 
in which: 

Fig. 1 (a) is a front view of the front bracket of the 

vehicular ac generator of one embodiment of the 

present invention and Fig. 1 (b) is a sectional view 30 

taken along line B - B of Fig. 1(a}; 

Rg. 2 is a sectional view of the front bracket of Fig. 

1; 

Fig. 3 is a sectional side view of the vehicular ac 
generator to which the front bracket shown in Fig. 1 3S 
is applied; 

Fig. 4 is a front view of the rear bractet of the vehic- 
ular ac generator of Fig. 3; 
Fig. 5 is a graph for showing the comparison of the 
relationship between the rotating speed and the 40 
wind sound pressure level of tiie embodiment of the 
present invention and the conventional example to 
indicate the wind noise reducing effect of the 
embodiment of the present invention; 
Fig. 6 is a graph showing the experiment results of 4S 
the relationship between the tilt angle of the 
exhaust port ribs and tiie output and the noise 
sound pressure level of the embodiment of the 
present invention; 

Fig. 7 is a graph showing the measurement results so 
of the output and the sound pressure with a param- 
eter of the ratio of the rib thickness of the exhaust 
port rib relative to the width of the exfiaust port of 
the embodiment of the present invention; 
Fig. 8 is a graph for showing the comparison of the ss 
relationship between the rotating speed and the 
wind sound pressure level of tiie embodiment of the 
present invention and the conventional example to 
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indicate the wind noise reducing effect of the 
embodiment of the present invention; 
Rg. 9 is a sectional side view of the conventional 
vehicular ac generator; 

Rg. 10 is a front view of tiie conventional front 

bracket; 

Rg. 11 is a front view of the conventional rear 
bracket; and 

Rg. 12 is a perspective view of the conventional 
rotor. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0032] In order to describe the present invention in 
detail, embodiments of the present invention will 
described in conjunction with the accompanying draw- 
ings. In the following description, the components iden- 
tical to those of the conventional example will be 
described witii tiie same reference numerals attached 
thereto. 

[0033] Fig. 1 is a front view of the front bracket of 
one embodiment of the present invention, Fig. 2 is a 
sectional view of the front bracket of Fig. 1, Fig. 3 is a 
sectional side view of tiie vehicular ac generator and 
Fig. 4 is a front view of the rear bracket of the vehicular 
ac generator of Fig. 3; 

[0034] The vehicular ac generator oomprises, as 
shown in Fig. 3, a case 53 composed of a front bracket 
51 and a rear bracket 52 made of aluminum, a shaft 6 
disposed within the case 53 and having secured to its 
one end portion a pulley 4, a rotor 7 of the Bundle type 
fixed to the shaft 6. a fan 5 secured to the opposite sides 
of the rotor 7, a stator 8 secured to the inner wail surface 
of the case 53, a slip ring 9 secured to tiie other end 
portion of the shaft 6 for supplying an electric current to 
the rotor 7, a pair of brushes 1 0 in a sliding-contact rela- 
tionship with the slip ring 9, a brush holder 1 1 housing 
the brushes 10, a commutator 12 electrically connected 
to the stator 8. a heat sink 16 mounted to the brush 
holder 1 1 and a regulator 1 7 bonded to the heat sink 1 6 
and regulating the magnitude of the ac voltage gener- 
ated at the stator a 

[0035] The rotor 7 comprises a rotor coil 1 3 tiirough 
which an electric current is supplied to generate a mag- 
netic flux and a pole core 14 positioned over tiie rotor 
coil 13, where an magnetic poles are formed by tiie 
magnetic flux. The pole core 14 is composed of a pair of 
a first pole core member 18 and a second pole core 
member 19 meshing with each other. The first pole core 
member 18 and tiie second pole core member 19 com- 
prises pawl-shaped magnetic poles made of iron and in 
the shape of a pawl. The neighboring pawl-shaped 
magnetic poles 20 and 21 are arranged with a predeter- 
mined gap is defined between the magnetic poles so 
that no flux leakage occurs between the pawl -shaped 
magnetic poles 20 and 21 and that a cooling air pas- 
sage for cooling tiie rotor coil 13 is defined. 
[P036] The stator 8 comprises a stator core 15 and 
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a stator coil 81 which is an electrical conductor wound 
on the stator core 15 and in which an ac power is gen- 
erated due to the change in the magnetic flux in the 
rotor coil 1 3 as the rotor 7 rotates. 
[0037] The rectifier 1 2 comprises a diode 26 for rec- 
tifying the ac current generated in the stator 8 into a dc 
cun-ent and a heat sink 27 for dissipating the heat gen- 
erated at the diode 26. 

[0038] As shown in Figs. 1 and 2, the front bracket 
51 has disposed at an outer circumferential portion of 
the bracket main body 50 a plurality of exhaust ports 62 
formed by a plurality of exhaust port ribs 61. Inside of 
the exhaust port 62, intake ports 34 are defined by a 
plurality of intake ribs 63. Also, at the outer circumferen- 
tial portion of the bracket main body 80. through holes 
30 are formed at four positions spaced by 90''. Bolts 31 
are inserted into these through holes 30 and thread- 
engaged into the rear bracket 2, whereby tiie rear 
bracket 2 together with the front bracket 1 holds the sta- 
tor core 15 therebetween. Also, mounting holes 33 are 
provided at a pair of mounting leg portions 32 arranged 
in the V-shape. Bolts (not shown) are passed through 
the mounting holes 33 and thread-engaged with the 
engine main body (not shown), whereby the vehicular 
ac generator is secured to the engine main body. 
[0039] Also as for the rear bracket 52 similarly to the 
front bracket 51 , the exhaust ports 72 are defined In the 
outer circumferential portion of the bracket main body 
50 by tiie plurality of exhaust port ribs 28 and the intake 
ports 34 are defined in side of the exhaust ports 72 by 
the intake port ribs 35. Also, mounting leg portions 32 
having tiie mounting holes 33 corresponding to the frorrt 
bracket 51 are provided. 

[0040] According to the vehicular ac generator hav- 
ing the above structure, an electric current is supplied 
form a battery (not shown) to the rotor coil 13 through 
the brush 10 and the slip ring 9 to generate a magnetic 
flux, tiiereby magnetizing tiie pawl-shaped magnetic 
pole 20 of the first pawl core member 18 in the N-pole 
and the pawl-shaped magnetic pole 21 of the second 
pawl core member 19 Into tiie S-pole. On the other 
hand, the pulley 4 is driven by the engine and the shaft 
6 causes the rotation of the rotator 7 to rotate, so tiiat a 
rotating field is applied to the stator coil 81 to generate 
an electro-motive force in the stator coil 81, This ac 
electro-motive force is rectified into a dc cun-ent through 
the rectifier 12 and regulated in its magnitude by the 
regulator 1 7 to tiiereby charged in tiie battery. 
[0041] The rotor coil 13 and the stator coil 81 
always generate heat during tiie power generation. On 
the other hand, the fan 5 is rotating for dissipating tiie 
heat generated by the power generation. 
[0042] That is, as shown in Fig. 3, the cooling air 
sucked in the axial direction through the intake ports 64 
on the side of the front bracket 51 flows between the 
intake port ribs 63 deflected into the centrifugal direction 
by tiie Ian 5, cools the front side end positron of the sta- 
tor coil 81 and is exhausted to tiie outside through the 



exhaust ports 62 between the exhaust port ribs 61. 
Also, tiie cooling air sucked through the intake ports 34 
on the rear bracket 52 side flows between the Intake 
port rib 35, flows through the heat sink 27 of the rectifier 

5 12 and the heat sink 1 6 of the regulator 1 7, deflected by 
the fan 5 in the centrifugal direction, cools the rear side 
end of tiie stator coil 81 and is exhausted to the outside 
through the exhaust ports 79 of the rear bracket 52. 
[0043] As for the fan 5, the centrifugal fan 5 having 

10 a plurality of fan blades 55 is used, so that the air flow is 
deflected by the fan t>lades 55 at rigfit angles and 
exhausted in the axiat direction, generating pressure 
oscillation due to the conflicts between the fan blades 

55 and the air at the flow incoming portion, giving an 
15 adverse effect in the wind noise. Also, an annular plate 

56 fastened to connect the tips of the fan blades 
together is provided for tiie purpose of noise reduction. 
[0044] According to this embodiment, as for the 
exhaust port ribs 61 and 71 of tiie front bracket 51 and 

20 the rear bracket 52, the tilt angle a on the rotation direc- 
tion side of the rotor with respect to the radial line from 
tiie rotary axis (radial direction of the rotor) is set a = 20^ 
to 50**. In particular, in this emtxxilment. the exhaust 
port ribs 61 of the front bracket 51 is set at a - 40"" and 

25 the exhaust port ribs 71 of the rear bracket 52 is set at a 
= 30^ 

[0045] Also, the ratio T/L between the exhaust port 
length L and the thickness of the rib T in the normal 
plane of the tilt direction of the exhaust port ribs are 

30 equal to or less than 50 % and preferably 0.4. 

[0046] Further, in the front bracket 51, the ratio 
between the circumferential widths 1 1 and 12 of the out- 
ermost portion and the innermost portion of the Intake 
port 64 is made equal to the ratio between the port 

35 innermost diameter d1 and the port outermost diameter 
d2. and the tilt angle e of the intake port ribs 63 toward 
the direction opposite to the rotational direction of the 
rotor with respect to the radial line from the axis is set at 
from 25** to 35* and is particularly set at 30** In this 

40 embodiment. 

[0047] Also, the tilt angle p of side surfaces of the 
intake port ribs on side of the rotational direction of the 
fan with respect to the axis In a normal plane to the 
intake port ribs 63 are set p = 10** to 20**, and particu- 

45 larly 15** in this embodiment. 

[0048] A taper angle y of from 40" to 50** is provided 
in the inner circumferential surface on the outermost 
diameter side of the intake port 64 so that the diameter 
gradually decreases from the outer air side toward the 

so inner portion of the case 53 with the inner diameter of 
the annular plate of the fan 5 as a starting paint In this 
embodiment, y is set at 45**. 

[0049] Also, as for the intake ports 34 and the intake 
port ribs 35 on the rear side, no angle Is provided and 
55 they are open in the axial direction as in the conven- 
tional design. 

[0050] During the designing off the generator of the 
present invention. In view of the previously discussed 
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problems of the conventional design, the absolute 
velocity direction of cooling air on the intake and the 
exhaust sides is visualized by the tuft method. This 
method is to inspect the velocity vector direction of the 
cooling air on the basis of the stream direction of the 
tufts. This inspection was conducted at constant 3000 
rpm of the generator rotating speed at which the tem- 
perature of the stator 8 of which output is limited and the 
diode of the rectifier 12 reaches at the mcudmum points. 
[0051] According to this, it was determined that the 
cooling air flow is introduced with a large inclination or 
tilt due to the whirling component due to the rotation of 
the rotor 7. It was also determined according to the 
results of the experiments that the air flows, at the intake 
port 64 on the front side, with the correspondence with 
each set angle of the intake port ribs 63, 6 = about SO"" 
and p = about 15"*, at the exhaust port 62 of the front 
side, with the correspondence with each set angle of the 
exhaust port ribs 61, a = about 40' and at the exhaust 
port 72 on the rear side, a = about SO"". It is to be noted 
that as to the intake port 35 on the rear side the flow was 
parallel to the axial direction. The reason for this is con- 
sidered that the gap between the rear bracket 52 and 
the fan 5 is large and that the regulator 17, the rectifier 
12 and the like which are components to be cooled are 
disposed between the rear bracket 52 and the fan 5. 
[0052] When the rotational speed is changed up 
and down, this angle fluctuates by ± 5"" from this value 
and the most suitable angle exists actually at the 
respective rotational speed, it is reasonalDle to deter- 
mine the optimum angle a generator rotational speed at 
around 300 rpm which is the highest temperature point 
for the stator 8 and the diode of tiie rectifier 12. 
[0053] As the results of the measurement experi- 
ments of the power output and the temperature with the 
set angles of the above embodiment, the alternator hav- 
ing the fan with the plate utilizing this bracket has the 
temperature reduction effect of 25 °C for the stator 8, 1 6 
''C for the diodes of the rectifier 1 2 and 8 ""C for the reg- 
ulator 17 as compared to the one employing tiie con- 
ventional bracket, and when the temperature rise is 
made equal to tiiat of the conventional design to 
increase the power output, output increase correspond- 
ing to 3A was obtained. 

[0054] Fig. 5 illustrates the data for the wind noise. 
[0055] According to tills, a high frequency compo- 
nent annoying to ear was reduced by maximum 20 dB 
according to tiie present invention as compared to the 
conventional design, and at 7000 to 13000 rpm the 
overall value was also reduced by 2 dB. 
[0056] The application of the brad<et of this embod- 
iment has realized the generator superior in wind noise, 
power output and temperature. 
[0057] Next, in order to estatdlish the design guides 
for the ac bracket of such the vehicular ac generator, 
experiments were conducted with models that were 
manufoctured using the ratio T/L of the thickness of the 
exhaust ribs 61 and 71 relative to the exhaust ports 62 



and 72 as well as the tilt angle a of the each exhaust 
port nt>s 61 and 71 with respect to the rotational axis 
was used as parameters. 

[0058] Fig. 6 illustrates the results of measurement 

5 of the power output and the wind noise sound pressure 
with the parameter of the T/L = 0.4 constant as well as 
the tilt angle a of the exhaust port ribs 61 and 71 . 
[0059] The output is the value when the tempera- 
ture rise at the rotation speed of 3000 rpm is made 

10 equal and tiie wind noise is the value at 1 0000 rpm. The 
specimen used at this has the same tilt angle a for both 
the exhaust port ribs 61 on the front side and the 
exhaust port ribs 71 on tiie rear side. According to this, 
as tiie tilt angle a is increased, the output is increased 

IS up to about 50"* which is considered to be optimum 
angle and then sharply deteriorate beyond it. 
[0060] The reason for this may be considered that 
alttiough the velocity vector of the cooling exhaust air 
includes the whiriing component and the vector compo- 

20 nent in the radial direction which is the direction of 
exhaustion, the side surface of the exhaust port rib is 
tilted in the direction to which the exhaustion is effi- 
ciently achieved and is open to the vector component in 
tiie radial direction up to about 50° of tiie velocity vector 

25 of the cooling exhaust air. but when the angle exceeds 
tills, a large resistance occurs with respect to the veloc- 
ity vector in the radial direction and the wind flow rate is 
abruptly decreased. 

[0061] On the other hand, the wind noise sound 
30 pressure is sharply decreased up to about 20°, is flat 
from 20° to 60° and has a transition point at about 60° 
from where it is decreased again. This is considered 
that tiie up to ak>out 20° tiie sound pressures are 
sharply decreased due to the decrease in interference 
35 between tiie exhaust port ribs and tiie exhausting air 
and that the further decrease of the sound pressures at 
about 60° is due to the large resistance provided by the 
exhaust port ribs which causes the decrease in the 
exhausting airflow rate. 
40 [0062] According to these results, by setting the tilt 
angle a of the exhaust port n'bs 61 and 71 to be 20° to 
50°. the power output as well as the wind noise botii can 
be satisfactory. 

[0063] Fig. 7 illustrates, as similarly to Fig. 6. the 
45 results of measurement of the power output and the 
wind noise sound pressures with the parameter of the 
ratio T/L of the exhaust port rib with respect to tiie 
exhaust port under tiie conditions that the tilt angle a of 
the exhaust port ribs is constant (a ^ 40°). the thickness 
so T of the exhaust port ribs is constant (T = 2[mm]). 

[0064] According to this, the output gradually 
increases as the ratio T/L is increased and then at the 
transition point at about 0.5 it sharply decreases. This is 
considered because the number of the exhaust port ribs 
55 increases as T/L is increased under a predetermined 
condition of a constant exhaust port rib thickness, 
whereby effect of the heat conducted from the stator to 
the exhaust port ribs as previously described being dis- 
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sipated from the exhaust port ribs. However, it is consid- 
ered that, even if T/L is made equal to or larger than 0.5, 
the exhaust ports become smaller, the power output 
tends to deteriorate because of the decrease in air flow 
rate due to increase in flow resistance. 5 
[0065] Contrary to this, no significant change was 
observed in the wind noise because the tilt angle a of 
the exhaust port ribs is set at a constant value (40*") 
dose to the velocity vector of the cooling exhaust air. 
From this results, it will be well understood that the dete- 
rioration of the output can be suppressed by making T/L 
equal to or less than 0.5. 

[0066] From the above, a generator superior in 
power output as well as in wind noise property can be 
provided by arranging such that the exhaust port ribs 
are tilted from 20** to 50" in the direction of rotation of 
the rotor and that the rib thickness of the exhaust port 
ribs in the normal plane of the tilt direction of the 
exhaust port ribs are equal to or less than 50 % of the 
exhaust port width. 

[0067] Although the optimum rib configuration for 
the exhaust port has been disclosed in the above, the 
intake ports 64 of the front bracket 51 can also be made 
to have a low wind noise by. as shown in Fig. 1 , setting 
the tilt angle e of the Irrtake port ribs 63 toward the direc- 
tion opposite to the rotational direction of the rotor with 
respect to the radial line from the axis is set at from 25"* 
to 35'', the ratio between the circumferential widths 1 1 
and 12 of the outermost portion and the innermost por- 
tion of the intake port 64 is made equal to the ratio 
between the port innermost diameter d1 and the port 
outermost diameter d2. the tilt angle p of side surfaces 
of the intake port rik}s on the skie of the rotational direc- 
tion of the fan 5 are set p = lO"" to 20"* and by setting the 
taper angle y of from 40"* to 50'' is provided in the axial 
direction with the inner diameter of the annular plate of 
the fan 5 as a starting point to substantially match the 
velocity vector of the incoming air. thereby reducing the 
wind noise. This effect of reducing the wind noise is 
illustrated in Fig. 8. 

[0068] Differing from the exhaust port, the wind 
noise was reduced in pitch tone noise due to the Ian 5. 
Particulariy, since the inner circumferential surface of 
the outermost diameter portion is tapered having a 
starting point at the inner diameter of the annular plate 
of the fan 5, the air is stream-lined without impinging 
against the annular plate and introduced smoothly into 
the ian blade portion. 

[0069] Altiiough the intake ports 34 and the intake 
port ribs 35 of the rear bracket 52 of this embodiment 
are not tilted as in the conventional design, they can be 
constructed similariy to the intake parts 83 and the 
intake port ribs 64 on the* side of the front bracket 51 as 
long as the clearance between the rear bracket 52 and 
the fan 5 is equal to that between the front bracket 51 
and the fan 5. 

[0070] Also, during the shot-blasting of the bracket 
for eliminating txjrrs and for preventing the damages to 



the bracket when their rib portions are brought into con- 
tact due to biting, the pitch of the exhaust ports may be 
made uneven within the above range whereby the 
breakage or the like can be prevented without deterio- 
rating the cooling and low noise properties. 

INDUSTRIAL APPLICABILITY 

[0071] As has been described, the vehicular ac 
generator of the present invention is useful as an elec- 
tric power supply source for various electric devices of 
an automobile. 

Claims 

1. A vehicular ac generator comprising a case com- 
posed of a pair of opposing brackets having 
exhaust port ribs defining a plurality of exhaust 
ports and intake port ribs disposed inner skJe of 
said exhaust ports and defining a plurality of intake 
ports; 

a rotor rotatably disposed within said case; 
a stator secured within said case and having a 
stator coil in which an ac current is generated 
by a rotating magnetic field generated by said 
rotor; and 

a pair of fan secured at the axiaily opposite 
sides of said rotor for generating a flow of cool- 
ing air sucked through the intake ports of said 
bracket to cool said stator coil and exhausted to 
outside from the exhaust ports; 
characterized in that said exhaust port ribs of at 
least one of said brackets are tilted from 20'' to 
50'' in the direction of rotation of said rotor witii 
respect to the radial direction of the generator. 

2. A vehicular ac generator as claimed in claim 1, 
wherein the rib thickness of the exhaust port ribs in 
tiie normal plane of the tilt direction of said exhaust 
port ribs are equal to or less tiian 50 % of tiie 
exhaust port wkfth. 

3. A vehicular ac generator as claimed in claim 1 or 2, 
wherein said intake port ribs of at least one of said 
brackets are tilted from 25° to 35" in tiie direction 
opposite to tiie direction of rotation of said rotor witii 
respect to the radial line from a rotational axis. 

4. A vehicular ac generator as claimed in claim 3, 
wherein side surfaces of said intake port ribs on 
side of the rotational direction of the fan are tilted 
from 10" to 20" witii respect to the axis in a plane 
perpendicular to said intake port ribs. 

5. A vehicular ac generator as claimed in claim 4, 
wherein the ratio of tiie width in the circumferential 
direction of said intake port is made equal to the 
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ratio between the diameter of the innermost edge of 
the ports and the diameter of the outermost edge of 
the ports. 

A vehicular ac generator as claimed in daim 3, s 
wherein a taper of from 40*" to SC" is provided in the 
inner circumferential surface on the outermost 
diameter side of said intake port so that the diame- 
t^* gradually decreases from the outer air side 
toward the case inner portion. io 

A vehicular ac generator as claimed in claim 6. 
wherein the fan is provided with an annular plate 
connecting the tip of each fan blade and wherein 
the taper in the inner circumferential surface on the is 
outermost diameter side of the intake port is formed 
with the Inner diameter of said annular plate used 
as the base point. 



25 



30 



35 



40 



45 



50 



55 



8 




EP1 032 112 A1 




9 



EP1 032 112 A1 



F I G. 2 




10 




EP1 032 112 A1 



FIG. 3 
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FIG. 4 
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FIG. 11 
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